• Classification. Congenital anomalies of the heart maybe either shunts (left-toright or right-to-left) or defects causing obstructions to flow. However, complex anomalies involving combinations of shunts and obstructions are also often present.
I.

Malpositions of the Heart
Dextrocardia is the condition when the apex of the heart points to the right side of the chest. It may be accompanied by situs inversus so that all other organs of the body are also transposed in similar way and thus heart is in normal position in relation to them. However, isolated dextrocardia is associated with major anomalies of the heart such as transposition of the atria in relation to ventricles or transposition of the great arteries. II. Shunts (Cyanotic congenital heart disease) • A shunt may be left-to-right side or right-to-left side of the circulation.
Classification of Congenital Heart Diseases
Malpositions of the Heart II. Shunts (Cyanotic congenital heart disease) A. Left-to-right shunts (Acyanotic or late cyanotic group) 1. Ventricular septal defect (VSD (25-30%) 2.
Atrial septal defect (ASD) (10-15%) 3.
Patent ductus arteriosus (PDA) (10-20%) B.
Right-to-left shunts (Cyanotic group) 1.
Tetralogy of Fallot (6-15%) 2.
Transposition of great arteries (4-10%) 3.
Persistent truncus arteriosus (2%) 4.
Tricuspid atresia and stenosis (1%) III.
Obstructions (Obstructive Congenital Heart Disease) 1. Coarctation of aorta (5-7%) 2.
Aortic stenosis and atresia (4-6%) 3.
Pulmonary stenosis and atresia (5-7%)
Left-to-Right Shunts (Acyanotic or Late Cyanotic Group) In conditions where there is shunting of blood from left-to-right side of the heart there is volume overload on the right heart producing pulmonary hypertension and right ventricular hypertrophy. At a later stage, the pressure on the right side is higher than on the left side creating late cyanotic heart disease. The important conditions included in this category are described below: 1. Ventricular Septal Defect (VSD). VSD is the most common congenital anomaly of the heart and comprises about 30% of all congenital heart diseases. The condition is recognized early in life. The smaller defects often close spontaneously, while larger defects remain patent and produce significant effect. Depending upon the location of the defect, VSD may be of the following types: 1. In 90% of cases, the defect involves membranous septum and is very close to the bundle of His. 2. The remaining 10% cases have VSD immediately below the pulmonary valve (subpulmonic), below the aortic valve (subaortic), or exist in the form of multiple defects in the muscular septum.
The effect of VSD are produced due to left-to-right shunt at the ventricular level, increased pulmonary flow and increased volume in the left side of the heart. These effects are: i.
Volume hypertrophy of the right ventricle. ii.
Enlargement and haemodynamic changes in the tricuspid and pulmonary valves. iii.
Endocardial hypertrophy of the right ventricle. iv.
Pressure hypertrophy of the right atrium. v.
Volume hypertrophy of the left atrium and left ventricle. vi.
Enlargement and haemodynamic changes in the mitral and aortic valves.
Atrial Septal Defect (ASD).
Isolated ASD comprises about 10% of congenital heart diseases. The condition remains unnoticed in infancy and childhood till pulmonary hypertension is induced causing late cyanotic heart disease and right-sided heart failure. Depending upon the location of the defect, there are 3 types of ASD: i.
Fossa ovalis type or ostium secundum type is the most common form comprising about 90% cases of ASD. The defect is situated in the region of the fossa ovalis. ii.
Ostium primum type comprises about 5% cases of ASD. The defect lies low in the interatrial septum adjacent to atrioventricular valves. There may be cleft in the aortic leaflet of the mitral valve producing mitral insufficiency. iii.
Sinus venosus type accounts for about 5% cases of ASD. The defects is located high in the interatrial septum near the entry of the superior vena cava.
The effect of ASD are produced due to left-to-right. Shunt at the atrial level with increased pulmonary flow. These effects are: i.
Volume hypertrophy of the right atrium and right ventricle. ii.
Enlargement and haemodynamic changes of tricuspid and pulmonary valves. iii. Focal or diffuse endocardial hypertrophy of the right atrium and right ventricle. iv. Volume atrophy of the left atrium and left ventricle. v.
Small-sized mitral and aortic orifices.
Patent ductus arteriosus (PDA).
The ducts arteriosus is a normal vascular connection between the aorta and the bifurcation of the pulmonary artery. Normally, the ductus closes functionally within the first or second day of life. Its persistence after 3 months of age is considered abnormal. The cause for patency of ductus arteriosus is not known but possibly it is due to continued synthesis of PGE2 after birth which keeps it patent as evidenced by association of PDA with respiratory distress syndrome in infants and pharmacologic closure of PDA with administration of indomethacin to suppress PGE2 synthesis. PDA constitutes about 10% of congenital malformations of the heart and great vessels. In about 90% of cases, it occurs as an isolated defect, while in the remaining cases it may be associated with other anomalies like VSD, coarctation of aorta and pulmonary or aortic stenosis. A patent ductus may be upto 2 cm in length and upto 1 cm in diameter.
The effects of PDA on heart occur due to leftto-right shunt at the level of ductus resulting in increased pulmonary flow and increased volume in the left heart. These effects are as follows: i.
Volume hypertrophy of the left atrium and left ventricle. ii. Enlargement and haemodynamic changes of the mitral and pulmonary valves. iii.Enlargement of the ascending aorta.
B. Right-to-Left Shunts (Cyanotic Group)
In conditions where there is shunting of blood from right side to the left side of the heart, there is entry of poorly-oxygenated blood into systemic circulation resulting in early cyanosis. The examples described below are not pure shunts but are combinations of shunts with obstructions but are described here since there is functional shunting of blood from one to the other side of circulation.
1.
Tetralogy of Fallot. Tetralogy of Fallot is the most common cyanotic congenital heart disease, found in about 10% of children with anomalies of the heart. The four features of tetralogy are:
i. Ventricular septal defect (VSD) ('shunt'). ii. Displacement of the aorta to right so that it overrides the VSD. iii. Pulmonary stenosis ('obstruction). iv. Right ventricular hypertrophy.
The severity of the clinical manifestations is related to two factors: extent of pulmonary stenosis and the size of VSD. Accordingly, there are two forms of tetralogy: cyanotic and acyanotic. In cyanotic tetralogy, pulmonary stenosis is greater and the VSD is mild so that there is more resistance to the outflow of blood from right ventricle resulting in right-to-left shunt at the ventricular level and cyanosis. The effects on the heart are: i.
Pressure hypertrophy of the right atrium and right ventricle. ii.
Smaller and abnormal tricuspid valve. iii.
Smaller left atrium and left ventricle. iv.
Enlarged aortic orifice.
In acyanotic tetralogy, the VSD is larger and pulmonary stenosis is mild so that there is mainly left-to-right shunt with increased pulmonary flow and increased volume in the left heart but no cyanosis. The effects on the heart are: i.
Pressure hypertrophy of the right ventricle and right atrium. ii. Volume hypertrophy of the left atrium and left ventricle. iii. Enlargement of mitral and aortic orifices.
2. Transposition of great arteries. The term transposition is used for complex malformations as regards position of the aorta, pulmonary trunk, atrio-ventricular orifices and the position of atria in relation to ventricles. Accordingly, there are several forms of transpositions. The common ones are described below. i) Regular transposition is the most common type. In this, the aorta which is normally situated to the right and posterior with respect to the pulmonary trunk, is instead displaced anteriorly and to right. In regular complete transposition, the aorta emerges from the right ventricle and the pulmonary trunk from the left ventricle so that there is cyanosis from birth. ii) Corrected transposition is an uncommon anomaly. There is complete transposition of the great arteries with aorta arising from the right ventricle and the pulmonary trunk from the left ventricle, as well as transposition of the great veins so that the pulmonary veins enter the right atrium and the systemic veins drain into the left atrium. This results in a physiologically corrected circulation.
